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1.0    Distribution List



		Name 

		Title

		Organization

		Phone 

		Email



		Lisa Kusnierz

		Task Order Manager

		U.S. EPA

		406 457-5001

		Kusnierz.Lisa@epamail.epa.gov



		Jason Gildea

		Project Officer

		U.S. EPA

		406 457-5028

		Gildea.Jason@epamail.epa.gov



		Peter Brumm

		Project QA Oversight

		U.S. EPA

		406 457-5029

		Brumm.Peter@epamail.epa.gov



		Ron Steg

		Project Manager

		Tetra Tech

		307 883-9203

		Ron.Steg@tetratech.com



		Gary Ingman

		Project Manager

		Atkins

		406 495-1377

		gary.ingman@atkinsglobal.com



		Jeff Dunn

		Sr. Watershed Scientist

		Atkins

		406 587-7275

		jeff.dunn@atkinsglobal.com



		Erich Weber

		Project QA Manager

		Atkins

		406 495-1377

		erich.weber@atkinsglobal.com







2.0    Project Task/Organization

The project team members and roles are shown in Figure 1 below.  Atkins field staff will perform the field preparation and monitoring activities.  Energy Laboratories Helena laboratory will analyze the water chemistry samples.  Erich Weber with Atkins will prepare an independent QA review with EPA oversight.  Following completion of the data review, Atkins will work with EPA to upload all project data to the eWQX database.  The EPA task order manager, Tetra Tech task order leader and the Atkins project manager will each retain copies of the official approved Sampling and Analysis Plan/Quality Assurance Project Plan.

[image: ]



3.0	Project Description

EPA is under court order to complete TMDLs for 664 water body-pollutant combinations (WBPCs) in Montana by December 31, 2014.  Several of the waterbodies need additional data collected before TMDLs can be completed, and other waterbodies have sufficient data for completion of TMDLs.  This document constitutes the Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) for water quality monitoring activities to collect data in selected streams to provide sufficient information for EPA and Montana DEQ to complete TMDLs and meet the Court ordered deadline.  Stream segments are located in three TMDL Planning Areas (TPAs): two major watershed TPAs in northwestern Montana: the Tobacco TPA (Lime Creek) and the Yaak TPA (major tributaries to the Yaak River), and one in southwestern Montana: the Lower Gallatin TPA (Hyalite Creek) (Table 1).  The purpose of this project is to collect data in the selected stream segments during summer 2012 low-flow period, to provide sufficient information for TMDL development.  A combination of nutrients, TSS, chlorophyll-a and biological data will be collected from the subject water bodies.  The planning and conducting of field work and sample collection will be completed by Atkins and Tetra Tech; data quality assurance reviews and uploading of project data will be completed by Montana Department of Environmental Quality (MDEQ).

Table 1.  Location of nutrient impaired stream segments in the Tobacco, Yaak and Lower Gallatin TMDL Planning Areas.

		TPA

		Stream

		List ID

		Stream Miles

		# of Sites



		Tobacco

		LIME CREEK, headwaters to mouth (Fortine Creek)

		MT76D004_050

		4.9

		3



		Yaak

		EAST FORK YAAK RIVER, headwaters to mouth (Yaak River)

		MT76B002_100

		14.6

		4



		

		WEST FORK YAAK RIVER, headwaters to mouth (Yaak River)

		MT76B002_090

		20.3

		4



		

		PETE CREEK, headwaters to mouth (Yaak River)

		MT76B002_070

		10.94

		4



		

		SPREAD CREEK, headwaters to mouth (Yaak River)

		MT76B002_060

		12.6

		4



		

		LAP CREEK, headwaters to mouth (Yaak River)

		MT76B002_020

		4.77

		4



		

		SEVENTEEN MILE CREEK, headwaters to mouth (Yaak River)

		MT76B002_010

		16.4

		4



		Lower Gallatin

		HYALITE CREEK, headwaters to the top of Hyalite Reservoir, T4S R6E S23

		MT41H003_129

		7

		4



		

		HYALITE CREEK, Hyalite Reservoir to the Bozeman water supply diversion ditch, T3S R5E S23

		MT41H003_130

		8.8

		4







4.0	Objectives and Design

The objective of sampling efforts described in this SAP/QAPP is to collect water samples for nutrient analysis, benthic algae samples for chlorophyll-a analysis, and aquatic macroinvertebrate and periphyton samples for taxonomic analysis from 35 sites on the nine stream segments listed in Table 2 to meet project goals.  

The primary goal of this sampling is to obtain data of sufficient quality and quantity as to allow for the assessment of existing conditions within each stream segment, relative to its impairment status, and to permit the completion of TMDLs where necessary.  Data quality goals are established by required reporting limits (RLs) for specific parameters (Appendix A), and the SOPs and schedules for sample collection and analysis specified within this SAP/QAPP.  Data quantity goals are established by the number of sampling sites within each stream segment (Tables 1 and 2), the specified timeframe of sample collection (Table 3) and the list of parameters sampled (Table 4).

Table 2.  Sampling locations in the Tobacco, Yaak and Lower Gallatin TMDL Planning Areas for 2012.

		Water Body

		Site ID

		Description

		Latitude

		Longitude



		LIME CREEK

		LIME01

		Lime Creek near mouth along FR 3780 (MDEQ site)

		48.6605 N

		-114.8906 W



		

		LIME02

		Lime Creek at FR 3770 crossing

		48.6482 N

		-114.8691 W



		

		LIME03

		Lime Creek at FR 3780 crossing

		48.6438 N

		-114.8494 W



		SEVENTEEN MILE CR.

		SVNTN01

		Seventeen Mile Creek near mouth

		48.6795 N

		-115.8509 W



		

		SVNTN02

		Seventeen Mile Creek below North Fork Seventeen Mile Creek

		48.6612 N

		-115.7763 W



		

		SVNTN03

		Seventeen Mile Creek below Flattail Creek

		48.6307 N

		-115.7172 W



		

		SVNTN04

		Seventeen Mile Creek above Lost Fork Creek

		48.6027 N

		-115.6943 W



		LAP CREEK

		LAPC01

		Lap Creek near mouth at Hwy 508 crossing

		48.8831 N

		-115.6647 W



		

		LAPC02

		Lap Creek ~1 mile upstream from LAPC01

		48.8745 N 

		-115.6893 W



		

		LAPC03

		Lap Creek at FR 5882C crossing

		48.8766 N 

		-115.7086 W



		

		LAPC04

		Lap Creek at FR 5888C crossing (headwaters)

		48.8947 N 

		-115.7175 W



		SPREAD CREEK

		SPRD01

		Spread Creek near mouth at Hwy 508 crossing

		48.8228 N 

		-115.8514 W



		

		SPRD02

		Spread Creek below Large Creek

		48.8517 N 

		-115.8745 W



		

		SPRD03

		Spread Creek above Green Creek

		48.8779 N

		-115.9597 W



		

		SPRD04

		Spread Creek above Hidden Creek (headwaters)

		48.9118 N

		-115.9902 W



		PETE CREEK

		PETE01

		Pete Creek near mouth at Hwy 508 crossing

		48.8310 N 

		-115.7665 W



		

		PETE02

		Pete Creek above Slim Creek

		48.8662 N 

		-115.7878 W



		

		PETE03

		Pete Creek below Beetle Creek

		48.8979 N 

		-115.8100 W



		

		PETE04

		Pete Creek above Beetle Creek

		48.9353 N 

		-115.8379 W



		WEST FORK YAAK R.

		WFYAK01

		West Fork Yaak River near mouth

		48.9339 N 

		-115.6727 W



		

		WFYAK02

		West Fork Yaak River above French Creek (upstream of falls)

		48.9315 N 

		-115.7253 W



		

		WFYAK03

		West Fork Yaak River above Garver Creek (below  Rampike Creek)

		48.9725 N 

		-115.8400 W



		

		WFYAK04

		West Fork Yaak River below Midge Creek (headwaters)

		48.9393 N 

		-115.9128 W



		EAST FORK YAAK R.

		EFYAK01

		East Fork Yaak River near mouth

		48.9509 N

		-115.6140 W 



		

		EFYAK02

		East Fork Yaak River below Solo Joe Creek

		48.9488 N

		-115.5336 W



		

		EFYAK03

		East Fork Yaak River below Basin Creek

		48.9437 N

		-115.4916 W 



		

		EFYAK04

		East Fork Yaak River below Bridge Creek

		48.9318 N

		-115.4447 W 



		HYALITE CREEK
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4.1	Study Design

To meet the stated objective and goals of this study, i.e. to collect sufficient data for nutrients, chlorophyll-a and the aquatic biota to allow for determination of water quality and completion of TMDLs within the selected streams, Atkins will conduct synoptic sampling at each of the thirty five stations listed in Table 2, following the schedule and for the parameters detailed in Table 3.

Synoptic sampling for nutrients will be conducted on two occasions during summer 2012 low flow conditions (Table 3).  Nutrients parameters are detailed in Table 4 and Section 4.5.  Water samples for total suspended solids (TSS) will be collected at all nutrients sites during both sampling events.  Physical parameters (i.e. water temperature, dissolved oxygen, pH, conductivity and turbidity) will be collected with a field meter at all nutrients sites during both events.  Chlorophyll-a sampling will be done in conjunction with the second sampling event in August 2012.  Benthic algae for chlorophyll-a analysis will only be collected at sites where algal density is visually estimated to be close to or greater than 50 mg/m2 (see Section 4.5).  Single composite samples of aquatic macroinvertebrates and periphyton (benthic algae) for taxonomic analysis will be collected at all nutrient sites during the August sampling event (see Section 4.6).



Table 3. Sampling timeframe for nutrients, chlorophyll and aquatic biota during 2012.

		Sampling Event

		Nutrients, TSS

		Chlorophyll-a

		Macroinvertebrates and Periphyton



		July 2012

		X

		

		



		August 2012

		X

		X

		X







To maintain sample independence, samples from the same site will be collected at least one month apart and sampling sites are spaced at least one mile apart (unless there is a significant source or tributary).  Additional details about frequency and seasonality considerations are provided in Sections 4.3-4.6 for each impairment category.  The project uses a targeted sampling design with the goal of characterizing existing conditions and bracketing source categories to assist with TMDL development and allocations for each waterbody and associated impairment. Where possible, the results of the data query were used to take advantage of historical sampling sites. Additional sites locations were selected to bracket pollutant sources and changes in land use/land cover.  Land ownership and site access were also considered when selecting sample sites, however, if sites should become inaccessible, Atkins will collect samples at the nearest available location as long as it represents the same sample frame.  



Atkins’ field monitoring activities will also include field QA/QC measures, including the collection of a minimum of 10% field duplicate and blank samples and strict adherence to methods described in the project SAP/QAPP document.  Atkins will contract with Energy Laboratories for analysis of all water quality samples and will arrange for delivery of all samples to the laboratory for analysis within approved holding times and following analytical methods and reporting levels established in the project SAP/QAPP.  All information to be collected under this project is deemed critical for project success and a high level of emphasis will be placed on data completeness.

4.2	Sampling Sites

Sampling sites within each of the impaired stream segments were chosen based on consideration of the following factors:   

· Ability to bracket known sources (i.e., upstream and downstream of abandoned mines, agricultural runoff, point source discharges, eroding streambanks and other sediment inputs, etc.)

· Previous monitoring at the site by federal or state agencies.

· Site access (Atkins will contact all relevant landowners to obtain permission for sampling at all sites.  Alternate sites may be needed if access is denied).



Latitude/longitude coordinates of sampling sites will be verified by GPS (NAD 83) and recorded on site visit forms.  Sites selected for monitoring are listed in Table 2, and are illustrated on shaded relief maps for each of the selected stream segments (Figures 2-7).



4.3	Stream Monitoring

Atkins will conduct water quality monitoring at the stations listed in Table 2, following the schedule established in Table 3 and for the parameters summarized in Table 4.  Sampling protocols for surface water, benthic algae for chlorophyll-a, and aquatic biota will follow Montana DEQ’s standard operating procedures (SOPs).  Physical parameters (i.e. water temperature, dissolved oxygen, pH, conductivity and turbidity) will be collected with a field multimeter (YSI 556 or YSI Professional Plus; Hach 2100P) at all stream sites, and stream flow will be gauged using an electronic current meter (Marsh McBirney Flo-Mate 2000™).  Air temperature will be measured at each site during the time of sample collection, per the SOW.

Table 4. Monitoring parameters for impaired streams.

		Sample Media

		Sample Type/Analysis

		Parameters



		Surface Water

		Grab Samples/Laboratory

		Total Phosphorus, Total Nitrogen (persulfate method), Nitrate + Nitrite, TSS



		

		Field Meter/Instantaneous Measurement

		pH, Specific Conductance, Water Temperature, Dissolved Oxygen, Turbidity, Flow



		Benthic Algae

		Unit Area/Laboratory

		Chlorophyll-a, Ash-Free Dry Weight



		Aquatic Biota

		Traveling Kick/Laboratory 

		Macroinvertebrate Taxonomy, Community Indices



		

		PER-1 Composite/Laboratory

		Periphyton Taxonomy, Community Indices





4.4	Nutrients

Surface water sampling for nutrients will be conducted twice in 2012, during low flow conditions in July and August when in-stream nutrient concentrations are most likely to affect beneficial uses, as detailed in Section 7.2 and following protocols established in Montana DEQ SOPs.  Parameters to be measured at all nutrient sites include total phosphorus, total persulfate nitrogen, nitrate plus nitrite nitrogen, and total suspended solids (TSS).  Instantaneous stream flow will be measured at each site to permit calculation of nutrient loads, and measurements of field parameter listed in Table 4 will be performed.



4.5	Chlorophyll-a

Sampling of periphyton (benthic algae) for chlorophyll-a and ash-free dry weight analysis will be conducted during the second of two summer monitoring events in 2012, at all nutrient sites where sufficient algal growth is present.  Algae will be collected only at sites where the chlorophyll-a concentration is visually estimated to be at least 50 mg/m2, as detailed in Section 7.3 and following protocols established in the Montana DEQ chlorophyll SOP.

4.6	Aquatic Biota

[bookmark: _Toc264467080]Sampling of the aquatic biota (macroinvertebrates and periphyton) for taxonomic analysis will be conducted at all nutrient sites during the second of two monitoring events in summer 2012.  At each site, a single composite sample of aquatic macroinvertebrates will be collected using the traveling kick method, and a single composite sample of periphyton (benthic algae) will be collected as detailed in Section 7.4 and following Montana DEQ SOPs.

5.0	Training Requirements/Certifications

All field monitoring activities will be performed by senior Atkins staff with extensive prior water quality monitoring field experience and training.  Field staff will include Jeff Dunn, Gary Ingman and Erich Weber.  Field methods described in this project SAP/QAPP document or referenced in other documents will be jointly reviewed in the office by all field staff prior to initiating field monitoring activities.  This will include field meter calibration and operation; stream discharge measurement; collection, preservation and transport of surface water, chlorophyll a and aquatic biota samples; and field note taking and site documentation.  The Atkins Project Manager will be responsible for assuring that any training/certification necessary for Atkins field staff to properly conduct monitoring activities is satisfied.  Documentation of training/certifications for all Atkins field staff will be maintained in the project file.

One or more field audits will be performed by U.S. EPA project staff during completion of the monitoring activities by Atkins staff.  The audits will address site selection, field measurements, sample collection, filtration and preservation, and record keeping.

6.0	Documentation and Records

The Atkins project manager will be responsible for hand delivering a copy of the final approved QA Project Plan to project team members listed in Section 1.0.  Revisions to the QAPP will be drafted by the Atkins quality assurance officer and approved by the Atkins project manager. The Atkins quality assurance officer will save the revised QAPP document in electronic file form, and will be responsible for distributing electronic copies in pdf format to all team members.  All required field site visit forms will be completed on-site by field personnel prior to leaving each field monitoring location.  Site visit/chain of custody (COC) forms, discharge measurement field forms, and any supplemental field forms shall be compiled by field personnel with associated surface water, chlorophyll a and aquatic biota samples, and hand delivered or shipped by UPS to the pre-arranged individual at Montana DEQ.  Following a review of sample COCs and field forms for accuracy and completeness, DEQ will submit samples to the appropriate laboratories for analysis.  Photocopies of all site visit/COC field forms submitted to DEQ shall be retained by field personnel and submitted to the Atkins quality assurance officer upon return to the office, along with photograph field logs and electronic files of digital field photographs.  The Atkins quality assurance officer will review and compile field photographs and photo logs, and submit copies to appropriate parties as project data deliverables.

Entities who should receive project data, and in what format, are listed in Table 5.  Montana DEQ will receive the original hard copies of site visit/COC forms, field notes, flow gauging field forms and photo logs, as well as electronic copies of digital field photos and laboratory data reports.  Copies of the aforementioned will be provided to the EPA task order manager and Tetra Tech project manager upon completion of the project.  MDEQ and EPA will archive all project information for reference purposes.  Backup copies of the above will be maintained by the Atkins project manager in Atkins project files for a period of three years, and archived electronically beyond that for an indefinite period of time.  All project data will be reviewed for QA/QC and formatted for inputting to the eWQX database by MDEQ, with verification of successful upload to eWQX will be provided to the Atkins project manager upon completion.

Table 5.  Repository for Project Data Records.

		Data Report

		Original to:

		Copy or pdf to:

		EDD to:



		Site Visit/COC Forms

		MDEQ Data Manager

		EPA TO Manager,TetraTech PM, Atkins PM

		EPA



		Digital Field Photos/Photo Logs

		MDEQ Data Manager

		EPA TO Manager,TetraTech PM, Atkins PM

		EPA



		Field Data Forms /Field Notes

		MDEQ Data Manager

		EPA TO Manager,TetraTech PM, Atkins PM

		EPA



		Laboratory Reports

		MDEQ Data Manager

		EPA TO Manager,TetraTech PM, Atkins PM

		MDEQ, eWQX, EPA



		DEQ QA/QC Review Forms

		EPA TO Manager

		TetraTech PM, Atkins QA Officer

		EPA







7.0	Field Sampling Methods

7.1	Stream Sites  

Monitoring will be done in accordance with the MDEQ’s Field Procedures Manual which is available on the internet at:  http://deq.mt.gov/wqinfo/qaprogram/PDF/SOPs/WQPBWQM-020.pdf  (DEQ, 2012).  Grab samples of stream water for all nutrient parameters and TSS will be collected directly into the required bottle (See Appendix A, Analyte Checklist for this information).  Bottles shall be rinsed three times with native water prior to sampling.  Samples will be collected in a well-mixed portion of each stream, or, if the stream has ceased flowing (intermittent), the sample will be collected at the surface in a pool without disturbing the sediments.  During sampling, the sample bottle opening should face upstream and should be drawn through the water column once, carefully avoiding disturbance of bottom sediments.  



7.2	Nutrients

The suite of nutrient parameters to be analyzed for this project is listed in Table 6.  Two bottles will be required to collect water samples for the identified analytes at each nutrient site:

· TP, NO2+3: 250 mL poly; preserved with sulfuric acid; chilled on ice to 4oC +/- 2oC

· TPN and TSS: 500 mL poly; no preservative; chilled on ice to 4oC +/- 2oC	

Total phosphorus (TP) and nitrate plus nitrite nitrogen (NO3+2) samples will be will be preserved by acidifying to a pH of less than 2 with pre-measured aliquots of concentrated 1+1 sulfuric acid (H2SO4) contained in disposable poly vials.  No preservatives are required for the total persulfate nitrogen (TPN) and total suspended solids (TSS) sample.



All sample containers will be properly labeled as to site ID, collection time, date, and parameters analyzed.  Each sample will have a site visit number affixed that agrees with the number assigned to the corresponding site visit form, flow form and other field forms.  The site IDs on the sample labels must correspond to the site names provided in this SAP (Table 2).  Completed labels will be covered with clear tape for protection prior to sample collection.  After collection, water samples will be placed in labeled gallon ziplock bags and stored on ice in coolers.  Nutrient and TSS samples will be chilled to between 2C and 6C, and maintained within that temperature range until delivered to the lab.  Additional details regarding the analytes, collection bottles, and preservation methods are contained in Appendix A, Analyte Checklist.  



Table 6.  TMDL analyte suite for nutrients. 

		Surface Water Grab Samples



		Nutrients

		Other



		Total Phosphorus (TP as P)

		



		Total Nitrogen, Persulfate Method (TPN as N)

		TSS



		Nitrate + Nitrite (NO3+2 as N)

		







7.3	Chlorophyll-a and Ash-Free Dry Weight

Benthic algae (periphyton) samples for chlorophyll-a and ash-free dry weight analysis will be collected during the second of two summer monitoring events in 2012, at all nutrient sites where sufficient algal growth is present, i.e. where the chlorophyll-a concentration is visually estimated to be at least 50 mg/m2.  Samples will be collected following the MDEQ SOP Sample Collection and Laboratory Analysis of Chlorophyll-a, available online at: http://deq.mt.gov/wqinfo/QAProgram/PDF/SOP%20WQPBWQM-011v4_final.pdf.   The SOP provides directions on how to set up the sampling reach; the methods for template, core, and hoop sampling techniques; sample preservation; site visit form completion; COC submittal; and calculation of reach weighted averages.



The chlorophyll-a section of the site visit form will be filled out in its entirety, including the collection method for each transect.  For any transects that are not sampled, an “X” will be put on the site visit form.  “Composite” must be specified on the chain of custody forms so the laboratory will properly process the samples. Samples will not be composited in the field. 



For each sampling event and respective sample site that chlorophyll-a sampling is required, photographs will be taken regardless of whether or not the site is determined to have considerable algal growth.  The photos will later be used to compare and evaluate the congruency of the apparent visual algal growth condition in the stream to the laboratory analytical result.  All photographs will be recorded in a photo log with the following information:



· Stream name 

· Sample site ID

· Site visit number

· Picture number 

· Date and time

· GPS lat/long coordinates 

· Transect letter for substrate photos or transect boundaries for reach photos

· Visual growth estimates for substrate photos.

 

Photos will be taken in the same manner as those contained in Appendix E, Chlorophyll-a Photo Packet.  A polarized lens will be used where necessary to reduce glare, as glary photos are of limited use.  Factors reducing substrate visibility, such as turbidity, should be noted in the photo log and on the site visit form.  File naming will follow DEQ Network Folder and File Management Directive & Protocols provided in Water Quality Planning Bureau

(WQPBDMSPOL-04).

Reach photos will be taken for both sites that are sampled and those that are not.  A minimum of three reach photos will be taken to provide an overview of periphyton growth within the sampling frame.  The substrate condition should be clearly visible in the foreground of the picture.  Photos must mimic those in Appendix E.  Preferably, the minimum three photos will be taken between transects A&D, E&G, and H&K.  For larger rivers where 11 algae samples are collected along a single transect, a photograph to characterize the substrate will be taken across the stream from the end of the transect.  In addition, reach photos will be taken looking upstream and downstream of the transect. 

A substrate photo will be taken at each transect sample location illustrating the 1m x 1m area from which the sample is collected.  This photo will be taken prior to collecting the sample.  If substrate is poorly visible in the picture, collect five representative rocks from the site and photograph at close range if the substrate permits (i.e. small boulders, cobble, or gravel).

Each individual collected sample will also be photographed:  

· Template: Scraped rocks may be collected and photographed together. 

· Hoop: Both the hoop and collected algae must be present in the photo. 

· Core: No photograph necessary. Substrate pictures of core sample locations will suffice. 

Visual estimates of chlorophyll-a concentration of all individual samples, including core samples, will be recorded in the photo log.  For sampling sites where chlorophyll-a is not collected (sites determined not to have considerable algal growth, i.e <50 mg/m2 estimated chlorophyll-a), substrate photos will be taken at the same locations as the reach photos (i.e. a minimum of three photos).  If substrate is poorly visible in the picture, collect five representative rocks from the site and photograph at close range if the substrate permits (i.e. small boulders, cobble, or gravel).

7.4	Aquatic Biota

Samples of the aquatic biota (macroinvertebrates and periphyton) for taxonomic analysis will be collected at all nutrient sites during the second of summer 2012 monitoring event scheduled for August.  This period falls within the MDEQ-recommended index period for periphyton sample collection of July 1 through September 30, and the slightly more liberal period of June 21 through October 1for macroinvertebrate sample collection. 

Macroinvertebrate samples will be collected according to MDEQ SOPs, available online at: http://www.deq.mt.gov/wqinfo/QAProgram/PDF/SOPs/WQPBWQM-009.pdf.   The semi-quantitative traveling kick-net protocol will be employed for this project, which uses a long handled D-frame dip net with frame dimensions of 0.3 m width and 0.3 m height, and a conical or bag-shaped net with a mesh size of 1.2 mm.  The goal of this protocol is to maximize the number of available micro-habitats sampled in a riffle, which in turn maximizes the abundance and diversity of macroinvertebrates captured in the sample. The traveling kick technique employs a vigorous shuffling of the sampler’s feet to disrupt the stream substrate while moving upstream and diagonally across the riffle.  Dislodged macroinvertebrates are captured in the D-frame net, which is held vertically in contact with the bottom and immediately downstream of the area being disturbed.  The rate of travel should be about one-third foot per second, with a total sampling time of about one minute.  The samples are meant to be qualitative, however, the duration of the kick should be timed and the length of stream bottom disturbed estimated, to allow for a later determination of “catch-per-unit-effort”.  Contents of the net are emptied into a 500µm sieve and sorted with the intent of separating all macroinvertebrates from large sticks, rocks and other debris; these items are then discarded, and the contents of the sieve are rinsed into a 1-liter wide-mouth polyethylene bottle.  Water remaining in the sample bottle should be carefully decanted to avoid loss of macroinvertebrates, and the sample preserved with 95% ethanol (ETOH).



Periphyton  (benthic algae) samples will be collected according to MDEQ SOPs, available online at: http://www.deq.mt.gov/wqinfo/QAProgram/PDF/SOPs/WQPBWQM-010_v2_FNL.pdf.  The PERI-1 method option will be employed, which is appropriate for flowing streams where a defined reach is not being established.  Microalgae are collected from natural substrates in proportion to the approximate rank of those substrates at the study site, which involves scraping the algal film (“slime layer”) from the entire upper surface of several rocks (small gravel through cobbles), lifting the algal film off of near-shore sediments, scraping submerged branches, and sucking up fine sediment in depositional areas.  Macroalgae are picked by hand in proportion to their abundance at the site.  In selecting macroalgae for sampling, the sampler should attempt to visually distinguish between the various growth forms of different algal taxa (e.g. filamentous strands, short tufts or gelatinous colonies).  Macroalgae are collected both for determining community composition and as substrates for microalgae, and are included with the microalgae composite.  The goal is to collect a single composite sample that is a miniature replica of the stand of algae which are present at the study site.  All collections of microalgae and macroalgae are placed in a single sample container (a 50 mL centrifuge tube or 50-100 mL wide mouth poly jar).  In the field, enough ambient water should be added to cover the collected material.  The periphyton sample is then preserved with a small volume of Lugols IKI solution (e.g. enough to impart the color of strong tea or roughly 3-5 mL) and the sample transported to the laboratory in a cool, dark place.  Ideally, periphyton samples should be refrigerated until analyzed.

7.5	Discharge

Stream discharge data will be collected at all water quality monitoring sites using a Marsh McBirney Flo-Mate 2000™ current velocity meter in accordance with MDEQ’s Field Procedures Manual (DEQ, 2005a).  A MDEQ stream discharge field form will be completed for each site and used to record interval width, depth and water velocity measurements collected across a stream transect.  If high streamflows cause dangerous conditions for instantaneous discharge measurement, discharge will be estimated via the float method.  Extreme low flow conditions (<1.5” deep channel) may also necessitate estimating flow via the float method.  This method must be indicated on both the site form and the discharge field form, and documented with a photograph of the measurement location.

Discharge via the Float Method

Find a reach of stream that is linear/straight, as well as uniform in width and depth; a glide is preferred.  This will assure that laminar flow is achieved to the greatest extent possible. Determine mean wetted width by visual estimation of three transects. Measure or pace off the distance twice the mean wetted width (in feet) along the bank and mark each end by driving a stake or piece of rebar into the ground at the high water line.  If a length twice the wetted width cannot be achieved, mark the distance of the mean wetted width instead.  Record the measured distance on the discharge form, as well as a description of each stake’s location.  Note landmarks and make a sketch if necessary to help identify stake locations in the event that they are no longer in place for the low flow event.  Photograph both stakes to record not only their location along the stream bank, but also the water level.

Toss an orange or block of wood (or other item heavy enough to stay in and move consistently with the main current, and also harmless to wildlife and water quality) into the middle of the stream above the upstream marker of the measured reach.  Begin timing when the object passes the upstream marker. Count (with a watch or stopwatch) the seconds it takes the orange to reach the downstream marker.  The object must stay in the main current.  If it does not, repeat the measurement.  Complete three measurable floats.  Record the data on the site visit form and the discharge form.   For extreme low flow monitoring a small section of a twig can be used.  

High or low flow width and depth will be measured at one or two representative transects within the marked distance during the July/August low flow sampling event, using the same method employed to measure discharge with a Marsh McBirney meter by setting up a cross section.  The stakes or rebar will be used as a bench mark to measure the wetted width and depth if it is during high flow.  Record this information on the discharge form.  Remove the stakes upon completion. 

Calculations:

Mean width x mean depth = cross-sectional area (ft2)

Convert stick float time to ft/second (i.e., 26 ft/15 sec = 1.7 ft/sec)

Determine CFS (a x b)

Measurement and Estimation of Small Discharge Volumes

Volumetric measurements (bucket and stopwatch) should be used if possible where discharges come from a pipe and no other way of metering will succeed.  If bucket counts are not feasible for pipes, the pipe diameter, depth of water to bottom of pipe and estimated velocity of discharge will be recorded and discharge will be calculated from this information.  Visual discharge estimates in natural channels can be provided if field measures are not feasible via any other method. Justification for using the visual estimate must be clearly articulated in field notes. Visually estimated discharge must be based upon documented average width, depth, and velocity (see twig method above, if feasible).  Estimated average width, depth, and velocity MUST be documented in field notes.

7.6	Other Data

A site visit form will be completed for each site that includes a unique site visit number, site coordinates, time, weather, and any other observations, as well as physical parameter measurements and sample collection information.  Separate site visit forms with unique site visit numbers will also be completed for each set of field duplicate and field blank samples, but with parent sample IDs and location IDs that indicate where the duplicate and/or blank sample was collected.  Each sample container for a surface water sample, duplicate sample or blank sample shall be affixed with a site visit number that agrees with the corresponding site visit form.

Physical parameters (i.e. water temperature, dissolved oxygen, pH, conductivity and turbidity) will be collected in the field with a YSI 556 or YSI Professional Plus multimeter and a Hach 2100P turbidity meter in accordance with MDEQ’s Field Procedures Manual (DEQ, 2005a).  The field meters and velocity meter will be calibrated prior to each use, and every other day in the field, according to their respective operation manuals.  The GPS coordinate system datum will be NAD 1983 State Plane Montana, in decimal degrees to at least the fourth decimal.  All data and information for this project must meet other data reporting requirements identified in the project task order.  Data formats identified in the task order will be used for TMDL related data analysis.

Pictures will be taken at each monitoring location during the sampling event to document the general sample location.  Pictures that document the sample site location do not need to be retaken for each sampling event, unless the sample location changes or an additional site is added.  All pictures of will be recorded in a photo log with the following information:

· Stream name 

· Sample site ID

· Site visit number

· Picture number 

· Date and time

· Directional reference (facing upstream or downstream and N, S, E, W)

· GPS lat/long coordinates



7.7	Corrective Actions

The Atkins Project Manager will serve as the POC responsible for determining and/or authorizing necessary corrective actions if problems are encountered with any sampling methods.  Field personnel will report problems immediately to the Atkins Project Manager, who will determine necessary corrective actions.  If the Project Manager can’t be reached, field personnel will document the problem and any corrective actions taken in written comments on site visit forms and associated field notebooks, in sufficient detail to permit review at a later date.  A description of problems pertaining to sampling methods, including corrective actions, with will be included in monitoring summary reports prepared by the Atkins Project Manager.

[bookmark: _Toc264467081]8.0	Sample Handling and Laboratory Analytical Procedures

Sample handling procedures will follow DEQ standard operating procedures as defined in DEQ guidance, Sampling and Water Quality Assessment of Streams and Rivers in Montana, 2005: Quality Assurance Project Plan (QAPP) (DEQ, 2005b), available online at: http://deq.mt.gov/wqinfo/qaprogram/PDF/SOPs/WQPBQAP-02.pdf.

Immediately following collection, samples for nutrients and TSS will be preserved and/or placed on ice as required by SOPs, and all samples will be stored in a secure cooler.  Samples will be submitted either in person or by UPS courier to MDEQ personnel in Helena, who will assume custody of the samples and submit them to the analytical laboratory (generally Energy Labs in Helena).  Standard MDEQ Water Quality Planning Bureau site visit forms (Appendix D) will be used to document and track all samples collected for this project, including any problem arising with samples between the time of collection and delivery to the analytical laboratory.  A completed site visit form must accompany each sample set, and include: site visit number, sample ID, sampling date and time, and analyses requested.  Custody of all samples will be maintained by the field personnel responsible for their collection.  If field personnel must be away from the immediate vicinity, sample coolers will be secured in a locked vehicle, motel room or office storage area at all times.  If samples are to be shipped to MDEQ, field personnel will complete and sign an Energy Labs custody seal label for each sample cooler, and complete and sign the appropriate section of the MDEQ site visit form/COC form to relinquish sample custody to UPS or other shipping firm.  The form (in a sealed zip-lock bag) will be placed in the cooler with the sample containers and ice (in separate sealed zip-lock bags), a custody seal and shipping label affixed to the cooler lid, and several wraps of duct tape applied around the cooler to secure the lid and seal label.  The condition of samples and coolers upon delivery, and any problems identified and corrective actions undertaken will be noted on the COC by the MDEQ personnel receiving custody of the samples.

Appendix A, Analyte Checklist, contains a table with the collection container, preservative, analytical method, required reporting limit, and holding time for each analyte.  Method detection limits (MDL) and analyte reporting limits (RL) are contained in Energy Labs data reports.  The lab must use “J value” reporting for results between the RL and the MDL.  Jon Hager, manager of the Energy Laboratories in Helena, will be the point of contact for corrective actions regarding any problems with laboratory handling and analysis of samples.  Required sample holding times and associated laboratory analysis turn-around times are defined in Appendix A.  As no hazardous sample material will be collected under this SAP, no special disposal measures will be necessary for any water sample volume remaining after analysis.  Sample disposal procedures are described in Energy Laboratories Quality Assurance Program manual (Chapter 6, page 13) for the Helena laboratory, available online at:  http://www.energylab.com/asp/Certifications/files/362009_12_QAManual_2009_BW.pdf.

[bookmark: _Toc264467082]9.0	Quality Assurance and Quality Control Requirements

The number of random field duplicate samples and field blank samples (not trip blanks) will equal at least 10% of all samples collected during each sampling trip.  A separate site visit form with unique site vist number will be completed for each field duplicate sample and field blank sample.  Duplicate measurements of physical parameters will be collected along with field duplicate samples.

Data quality objectives (DQOs) are the quantitative and qualitative criteria established for a sampling design in order to meet the project’s objectives.  Data quality indicators (DQIs) are quantitative criteria established for the data acquired within this design to assure it is of sufficient quality for its intended use.  Descriptions of data qualifiers and common QC terms and acronyms are included in Appendix B, QA/QC Checklist.  Atkins will complete the QA checklist as part of the data deliverables.  A review and summary report of data quality also will be prepared by Atkins utilizing the data quality indicators defined in sub-sections 9.1 through 9.6, in order to determine any necessary corrective actions and document their application.

[bookmark: _Toc166053748]9.1	Representativeness

Representativeness refers to the extent to which measurements represent an environmental condition in time and space.  This is a judgmental sampling design using the following rationale: 

Spatial representation: 

Sampling sites were chosen to represent the potential of landscape characteristics and land use/land cover influences existing in the watershed to influence pollutant concentrations in the listed waters, as well as the contribution of major tributaries. Sampling sites were identified by both assessment of aerial images, by reviewing past data collection efforts on these stream segments, and by considering potential pollution sources and land ownership and uses.

Temporal representation: 

Two sampling events during low summer flow conditions will be used to represent water quality conditions for the selected stream segments.  These data will be used along with previously collected data for data analysis.

9.2	Comparability

Comparability is the applicability of the project’s data to the project’s decision rule.  The decision rules used for this project are ? and the human health/drinking water standards listed in Department Circular DEQ-7.  All methods selected conform to the requirement listed in footnotes 3, 4, 9, 12, 19, and 29 of DEQ-7. 

[bookmark: _Toc166053749] 9.3	Completeness

Completeness is a measure of the amount of data prescribed for assessment activities and the usable data actually collected, expressed as a percentage.

Completeness as % = (No. Valid Data Points or Samples / Total # Data Points or Samples) x 100

The overall project goal is 95% completeness.  Sites lost due to inaccessibility will reduce the total number of sites in the equation but not the completeness goal.  Although, alternative sites will be considered if original site access cannot be obtained.  Most data with B and J flags will not affect completeness, although some may.  If flagged data is not fully useful to the project and the flag was caused by field or laboratory error which could have been prevented by following standard procedures, it will be counted against completeness.  If any listed stream has less than 50% of its planned sites sampled due to accessibility issues, the project conclusions will note this fact and account for the increased uncertainty in the TMDLs margin of safety.  An assessment of completeness, and what circumstances contributed to incomplete project results will be compiled during the project report.

9.4	Sensitivity

Sensitivity refers to the limit of a measurement to reliably detect a characteristic of a sample.  For analytical methods, sensitivity is expressed as the method detection limit (MDL). Laboratories must determine their MDL’s annually and routinely check each method’s ability to achieve this level of sensitivity using negative controls (e.g., Method Blanks, Continuing Calibration Blanks, and Laboratory Reagent Blanks). 

Sensitivity quality controls for all laboratory methods will follow the frequency and criteria specified in the analytical method or as described in the Laboratory’s Quality Assurance Plan (LQAP).

The criteria used to assess field method sensitivity for water and sediment samples shall be: 

· Field method controls (Field Blank) < Reporting Limit in Appendix B

Frequency of de-ionized water field blank samples will be 10% of samples collected in the field.  

Corrective Action: If analytical method controls fail the specified limit, check with the laboratory manager (Jon Hager) to see how they addressed the non-conformance and qualify data as necessary.  If Field Blanks fail, qualify all associated project data < 10x the detected value with B flags.

[bookmark: _Toc166053746]9.5	Precision

Precision refers to the degree of agreement among repeated measurements of the same characteristic.  This project will rely on analytical and field duplicates to assess precision based on their relative percent difference (RPD).

RPD as % = ((D1 – D2)/((D1 + D2)/2)) x 100

Where:

D1 is first replicate result

D2 is second replicate result

Lab precision (laboratory duplicates)

Precision quality control for all laboratory methods will follow the frequency specified in the analytical method or as described in the LQAP.  The criteria used to assess analytical method precision shall be: 

· Water samples: 20 % RPD for duplicate results > 5 times the reporting limit

· Sediment samples: 35% RPD for duplicate results > 5 times the reporting limit

Overall precision (field duplicates)

Frequency of field co-located duplicates will be 10% of samples collected in the field.  The criteria used to assess overall precision shall be:

· Water samples: 25 % RPD for duplicate results > 5 times the RL

· Sediment samples: 40% RPD for duplicate results > 5 times the RL

Corrective Action: If laboratory duplicates fail this limit, check with the laboratory manager (Jon Hager) to see how they addressed or qualified the data and add additional qualifiers and notes as needed.  If the field duplicates fail this limit, qualify all associated with a “J”.



[bookmark: _Toc166053747]9.6	Bias and Accuracy

Bias is systematic nonrandom error from the true value.  In this context, it is an extension of the representativeness concept applied to an individual sample.  Bias can occur either at sample collection or during measurement.   

Accuracy is the combination of high precision and low bias.  Accuracy of individual measurements will be assessed by reviewing the analytical method controls (i.e. Laboratory Control Sample, Continuing Calibration Verification, Laboratory Fortified Blank, Standard Reference Material) and the analytical batch controls (i.e. Matrix Spike and Matrix Spike Duplicate).  The criteria used for this assessment will be the limits that the laboratory has developed through control charting of each method’s performance or based on individual method requirements.  Method QC descriptions are contained in Table B-2 in Appendix B.

Corrective Action: For any QC value outside of the recovery range, check with the laboratory manager (Jon Hager) to see how they addressed the non-conformance and qualify data as necessary.

10.0	Instrument/Equipment Maintenance and Calibration

A Hach 2100P portable turbidity meter, Marsh-McBirney FlowMate 2000 electronic flow meter, and YSI Professional Plus and YSI Model 556 MPS field multi-meters will be maintained by the Atkins quality assurance officer for use during this project.  A maintenance and calibration log book will be kept with each meter and maintained by the Atkins quality assurance officer.  The meters will be calibrated prior to each monitoring event and every other day during an event following the manufacturer’s instructions and, in the case of the field multi-meters, using approved, non-expired calibration standards.  Calibration documentation will be recorded in the meter log books.  Calibration procedures and calibration standards are described in the manufacturer’s manuals, and are kept with each instrument and in the Atkins Helena office field staging room.  Instrument manuals are also available online at each manufacturer’s web site (Appendix E).  Atkins field staff will notify the Atkins quality assurance officer of any instrument malfunctions or calibration failures in a timely fashion to allow for prompt repairs and/or replacement prior to the next field monitoring event.  A record of all problems, corrective actions, repairs and maintenance will be kept in the field meter log book.  The Atkins quality assurance officer will attend to all field meters during the off season, conduct periodic battery and calibration checks, and make arrangements for any required repairs and maintenance.

11.0	Inspection and Acceptance Requirements for Supplies

Extra buffers and calibration standards are ordered periodically by the Atkins quality assurance coordinator from a familiar supplier (generally Cole Parmer) before supplies on hand expire or are depleted, and each shipment is inspected upon arrival for correctness and condition.  The supplier will be notified if damaged or expired containers are received and replacements requested.  Buffers and calibration standards will be marked with the date received and the manufacturer’s expiration date noted, and will be routinely inspected by the quality assurance coordinator prior to their use for instrument calibration to ensure they have not expired.

[bookmark: _Toc264467083]12.0	Data Analysis, Record Keeping, and Reporting Requirements

12.1	QC Review and Documentation

A review of all field and analytical data, including all items on the QC Checklist in Appendix B, will be conducted by MDEQ following receipt of the laboratory data package[footnoteRef:1].  A QA/QC Review and Summary report will be prepared by MDEQ that evaluates all water quality data collected under this SAP against the criteria listed in Section 9.0.  This report will review and summarize results of field and laboratory quality control samples, audit information, corrective actions taken, and the overall results of sampling and analytical activities with respect to compliance with SAP provisions.  The primary focus of the data quality review will be to assess the effects that any deviations from approved procedures may have had on the project objectives and credibility of this data for decision making purposes.  The goal for project completeness will be reviewed, and detailed summaries provided of any conditions contributing to a failure to meet that goal.  Data qualifiers to be assigned to data that do not meet these target quality control criteria are provided in Appendix B (Table B-1), and will be included in both the hardcopy and electronic forms of the data.  [1:  An Energy Laboratories data package includes Laboratory Analytical Reports for each sample, in electronic (.pdf) and hardcopy formats and including QC summary and completed chain of custody, and the electronic data deliverable (EDD) files in MT-eWQX-compliant, Excel spreadsheet format.] 


12.2	Data Management

A standard MDEQ Site Visit Form will be properly completed for each sampling site at the time of sample collection.  Blank forms can be found on MDEQ’s Data Management website at: http://deq.mt.gov/wqinfo/datamgmt/MTEWQX.mcpx , under “Additional Information” in the right-hand side bar.  Field data recorded on the Site Visit Forms will be entered into and saved in Excel spreadsheet format.  Energy Laboratories analysis reports will be kept in electronic (pdf) formats and as lab-generated Excel spreadsheets containing analyses results.  Field and laboratory data will be managed by MDEQ in spreadsheet or database table format compatible with the MT-eWQX database.  Data tables will be maintained and managed in record format, retaining the unaltered field-recorded metadata and laboratory analyses results reported in electronic data deliverable (EDD) form.  MDEQ will perform a QA/QC review and prepare a summary report described under Section 12.1; following approval by the MDEQ Quality Assurance Officer and EPA Task Order Project Manager, data will be formatted for final submission to MT-eWQX and entry into the database. 

All monitoring data will be entered into a Montana DEQ’s MT-eWQX EDD spreadsheet format, validated using Electronic Data Processor (EDP) data management software, and uploaded into EPA’s Water Quality Exchange (WQX) National Warehouse database via the MT-eWQX portal. Formatting requirements for data entry into MT-eWQX EDD are specified in the MT-eWQX Guidance Manual (MT-eWQX Guidance Manual) found on the Montana EQuIS Water Quality Exchange webpage:  http://deq.mt.gov/wqinfo/datamgmt/MTEWQX.mcpx.  Data management tools, including the EDP application and instructions for submittal of validated EDD to the MT-eWQX system also can be found on the above website.  All data will be submitted under the EPA Region 8 Organization ID for Montana: R8MONTWQ.  MT-eWQX Valid Values for Organization ID MTWTRSHD_WQX, which also apply to R8MONTWQ, and can be found in Appendix A of the MT-eWQX Guidance Manual.  Atkins will receive verification from the DEQ system administrator of a successful data upload to MT-eWQX.

Field notes, stream flow measurement forms, and digital photos will be processed by MDEQ with attention to QA/QC procedures and the requirements set forth in the project’s Scope of Work.  Copies of all project forms and reports will be submitted to the EPA Task Order Manager upon the completion of this project, following the Scope of Work deliverable dates. 

[bookmark: _Toc264467084]13.0   Assessments, Response Actions and Status Reports

An assessment of each monitoring effort included within this SAP/QAPP will be conducted immediately prior to initiation of field work, and again following completion of field activities.  Assessments will consist of a review of monitoring requirements contained in the Scope of Work, and the specific sampling protocols detailed in the SAP, for each TMDL Planning Area.  The goal of these assessments will be to assure completeness and quality of monitoring activities, sample collection, sample processing and analysis, and data handling.  When multiple visits to monitoring locations are specified in the SOW within a single monitoring season, an interim assessment of the previous monitoring effort will be conducted prior to initiating the next visit.  The Atkins Project Manager will conduct all assessments, with the direct participation of field and lab personnel involved in sample collection and analysis.

Any problems, omissions, or modifications identified through the post-monitoring assessment will be documented, and significant issues brought to the attention of the Atkins Project Officer and EPA Task Order Manager.  Corrective actions, if applicable, will be addressed by the Atkins Project Manager, and documented in the project files following their implementation.

Status reports will be prepared by Atkins field personnel following completion of field work on each monitoring activity, and provided to the Atkins Project Manager for the development of QA assessments.

14.0   Data Review, Verification, and Validation

Sub-sections 9.1 through 9.6 of Section 9.0, Quality Assurance and Quality Control Requirements, contain data quality objectives (DQOs), quantitative and qualitative criteria established in order to meet the project’s objectives, and data quality indicators (DQIs), quantitative criteria established for the data acquired to assure it is of sufficient quality for its intended use.  These include representativeness, comparability, completeness, sensitivity, precision, and bias and accuracy. 

All field data, chain of custody information, instrument calibration logs, and laboratory analysis results will be reviewed and verified following the criteria defined in Section 9, and reiterated above.  The designated Atkins Quality Assurance person will be responsible for conducting all data reviews, verifying whether or not criteria are met, and validating the appropriateness of data for their intended uses.  Any data that fail to meet established criteria will be qualified with appropriate comments in the MT-eWQX EDD spreadsheets, or flagged as specified by standard laboratory practice.

15.0	Schedule for Completion

The 2012 monitoring will be completed by August 30, 2012.  Reporting will be fully completed by January 31, 2013.
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		Parameter

		Preferred Method

		Alternate Method

		Required Reporting Limit (RL) µg/L

		Method Detection Limit (MDL) µg/L

		Holding Time Days

		Bottle

		Preservative



		Water Sample - Common Ions and Physical Parameters

		



		Total Suspended Solids (TSS)

		A2540 D

		

		4000

		3000

		7

		500 ml HDPE

		≤ 6oC



		Water Sample - Nutrients

		 

		 

		 

		

		 

		 

		 



		Total Persulfate Nitrogen (TPN)

		A 4500-N C

		A4500-N B

		50

		20

		30

		250 ml HDPE

		≤ 6oC



		Total Phosphorus as P (TP)

		EPA 365.1

		A4500-P F

		5

		0.9

		28

		250 ml HDPE

		H2SO4 to pH < 2, 4oC +/- 2oC 



		Nitrate-Nitrite as N (NO3+2)

		EPA 353.2

		A4500-NO3 F

		10

		0.9

		

		

		



		Substrate Sample - Chlorophyll-a 

		



		Chlorophyll-a

		A 10200 H

		 

		0.1 mg/m2 

		0.1 mg/m2 

		21(pH≥7)/ASAP(pH<7)

		Filter

		Freeze; See Note 1



		Ash Free Dry Weight (AFDW)

		A 10300 C (5)

		 

		0.01 g /m2

		0.01 g /m2

		N/A

		N/A

		N/A



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		



		Note 1: Freeze samples only if filtered or hoop samples. Samples requiring filtration shall not be frozen until filtered.



		

		

		



		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		







A-1





Appendix B



QA/QC Checklist and Data Qualifiers



Quality Control Checklist



___Condition of samples upon receipt

	__Cooler/sample temperature

	__Proper collection containers

	__All containers intact

	__Sample pH of acidified samples <2



___All field documentation complete. If incomplete areas cannot be completed, 

      document the issue.



___Holding times met



___Field duplicates collected at the proper frequency (specified in SAP)



___Field blanks collected at the proper frequency (specified in SAP)



___All sample IDs match those provided in the SAP. Field duplicates are clearly marked 

      on samples and noted as such in lab results.



___Analyses carried out as described within the SAP (e.g. analytical methods, photo 

     documentation, field protocols)



___Reporting detection limit met the project-required detection limit



___All blanks were less than the project-required detection limit



___If any blanks exceeded the project-required detection limit, associated data is flagged

      (The DEQ PM will set the criteria for determining associated data. Contact the DEQ

        PM to discuss blank results prior to flagging data)



___Laboratory blanks/duplicates/matrix spikes/lab control samples were analyzed 

      at a 10% frequency



___Laboratory blanks/duplicates/matrix spikes/lab control samples were all within 

      the required control limits defined within the SAP



___Project DQOs and DQIs were met (as described in SAP)



___Cursory review of chlorophyll a photos completed. Photo visual estimates appear 

       to be consistent with laboratory values. 



___Completed summary of QC analysis results, issues encountered, and how issues 

       were addressed (corrective action) 





Table B-1. Data qualifiers and descriptions.

		Result Qualifier

		Result Qualifier Description



		B

		Detection in field and/or trip blank



		D

		Reporting limit (RL) increased due to sample matrix interference (sample dilution)



		H

		EPA Holding Time Exceeded



		J

		Estimated: The analyte was positively identified and the associated numerical value is the approximate concentration of the analyte in the sample.



		R

		Rejected: The sample results are unusable due to the quality of the data generated because certain criteria were not met. The analyte may or may not be present in the sample. 



		U

		Not Detected: The analyte was analyzed for, but was not detected at a level greater than or equal to the level of the adjusted Contract Required Quantitation Limit (CRQL) for sample and method. 



		UJ

		Not Detected/Estimated: The analyte was not detected at a level greater than or equal to the adjusted CRQL or the reported adjusted CRQL is approximate and may be inaccurate or imprecise. 







Laboratory flags should be entered in the Detection Limit Comments and Result Comments fields in STORET. Refer to the SAP for more information on how to qualify associated data.





Table B-2. Quality control terminology and descriptions.	

		FIELD QC



		Term

		Description 

		Purpose/Usage



		Trip Blanks

		Used only for VOC (Volatile Organic Chemicals). Alias VOA (volatile organic analysis)

		To determine if cross contamination occurs between samples.



		Field Blank

		Reagent water exposed to field sampling conditions

		Monitors contamination resulting from field activities and or ambient levels of analytes present at time of sampling. 



		Field Duplicate

		Two independent samples taken under the same conditions.  For solids; two samples which are co-located (taken side by side.)  Water samples would be two independent samples taken at the same location at the same time.

		To determine the homogeneity of the samples collected.



		Field Replicate

		A single sample is obtained, homogenized, then slit into multiple samples

		Monitors laboratory precision independent of laboratory operations.



		LABORATORY BATCH QC



		Acronym

		Description

		Definition



		LRB/Method Blank

		Laboratory Reagent

Blank

		An aliquot of reagent water or other blank matrices that are treated exactly as a sample including exposure to all glassware, equipment, solvents, reagents, and internal standards that are used with other samples. The LRB is used to determine if method analytes or other interferences are present.



		LFB/LCS

		Laboratory Fortified Blank; Laboratory Control Sample

		Reagent water spiked with a known amount of analyte.  Ideally treated exactly like a MS/LFM.  Control used to determine bias in sample spikes.



		MS/LFM

		Matrix Spike/Laboratory Fortified Matrix	.

		An aliquot of an environmental sample to which known quantities of the method analytes are added in the laboratory. The LFM is analyzed exactly like a sample, and its purpose is to determine whether the sample matrix contributes bias to the analytical results. The background concentrations of the analytes in the sample matrix must be determined in a separate aliquot and the measured values in the LFM corrected for background concentrations



		MSD/LFMD

		Matrix Spike Duplicate/Laboratory Fortified Matrix Duplicate

		Determine method precision in sample concentrations are < 5X the RL.



		DUP

		Duplicate

		Determine method precision in sample concentrations are > 5X the RL.



		QCS

		Quality Control Sample

		A solution of method analytes of known concentrations which is used to fortify an aliquot of reagent water or sample matrix. The QCS is obtained from a source external to the laboratory and different from the source of calibration standards. It is used to check either laboratory or instrument performance



		SRM

		Standard Reference Material

		Primarily used as a QCS to verify instrument calibration.



		LABORATORY ANALYSIS QC



		Acronym

		Description

		Definition



		

ICB



		Initial Calibration Blank

		Monitors instrument drift at low end of cal curve.



		

CCB



		Continuing Calibration Blank

		Monitors instrument drift at low end of cal curve.



		ICV

		Initial Calibration Blank

		Monitors instrument drift at a defined concentration near the mid range of cal curve.



		CCV

		Continuing Calibration Blank

		Monitors instrument drift at a defined concentration near the mid range of cal curve.



		IPC

		Instrument Performance Check

		Monitors instrument drift at a defined concentration near the mid range of cal curve.



		MS/LFM

		Matrix Spike/Laboratory Fortified Matrix	.

		An aliquot of an environmental sample to which known quantities of the method analytes are added in the laboratory. The LFM is analyzed exactly like a sample, and its purpose is to determine whether the sample matrix contributes bias to the analytical results. The background concentrations of the analytes in the sample matrix must be determined in a separate aliquot and the measured values in the LFM corrected for background concentrations



		MSD/LFMD

		Matrix Spike Duplicate/Laboratory Fortified Matrix Duplicate

		Determine method precision in sample concentrations are < 5X the RL.



		DUP

		Duplicate

		Determine method precision in sample concentrations are > 5X the RL.



		QCS

		Quality Control Sample

		A solution of method analytes of known concentrations which is used to fortify an aliquot of reagent water or sample matrix. The QCS is obtained from a source external to the laboratory and different from the source of calibration standards. It is used to check either laboratory or instrument performance



		SRM

		Standard Reference Material

		Primarily used as a QCS to verify instrument calibration.



		IDL

		Instrument detection limit

		Signal just above baseline. 3-5x the STD DEV of 7 replicates of a blank. Not used for quantification.



		MDL

		Method detection limit

		Statistical determination of the lowest concentration of an analyte with 95% certainty the analyte is present.



		PQL

		Practical Quantitation Limit

		3-5x the MDL. Lowest level that quantification is determined



		RL

		Reporting Limit

		Value a Laboratory reports results. Usually the PQL.









A completeness assessment table will be provided in any one category of assessment falls under the 95% completeness.  Table C-3 is an example of a completeness reveiw table.  
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Table B-3. Example Completeness Evaluation 

		

		TSS

		TP 

		NH3

		NO2+NO3

		TPN

		SRP

		Hard

		Metals  in combination

		Field measures in combination

		Field notes complete

		Discharge, measured 

		Discharge, estimated 

		

		Total #

		Total % 



		Total # of Analytical Tests Requested in SAP

		42

		33

		8

		33

		33

		8

		53

		389

		234

		62

		58

		19

		

		953

		100%



		Total # of Analytical Tests Reported

		36

		29

		4

		29

		29

		5

		48

		346

		214

		55

		39

		16

		

		834

		88%*



		Tests not performed

		6

		4

		4

		4

		4

		3

		5

		43

		20

		7

		19

		3

		

		119

		12%*



		Total # of Tests H Flagged (counted against completeness)

		11

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		

		11

		1%**



		Total # of Tests J Flagged  (not counted against completeness)

		5

		0

		0

		0

		0

		0

		0

		88

		0

		0

		0

		0

		

		93

		11%**



		Total # of Tests B Flagged 

(not counted against completeness)

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		

		0

		0%**



		Total # of Tests Useful

		25

		29

		4

		29

		29

		5

		48

		346

		214

		55

		39

		16

		

		834

		100%**



		Overall Completeness

		60%

		88%

		50%

		88%

		88%

		63%

		91%

		89%

		91%

		89%

		67%

		84%

		

		86%

		





* as % of Total # Analytical Tests Requested in SAP;  **as % of Total # Analytical Tests Reported
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Appendix D



Examples of Site Visit/Chain of Custody Form
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Appendix E



Internet Links to On-Line Field Equipment Manuals





Appendix E.  Links to On-Line Field Equipment Manuals 



		Field Meter

		Maintenance/Calibration User Manual Hyperlink



		Hach 2100P Portable Turbidity Meter

		http://www.hach.com/fmmimghach?/CODE%3A4650088-2008-0416048%7C1



		Marsh-McBirney Model 2000 Flo-Mate 

		http://www.marsh-mcbirney.com/manuals/Model_2000_Manual.pdf?_sm_au_=iVVkRNsF7sdsBHBk



		YSI Model 556 Multiparameter Field Meter

		http://www.ysi.com/media/pdfs/655279-YSI-556-Operations-Manual-RevD.pdf



		YSI Professional Plus Multiparameter Field Meter

		http://www.ysi.com/media/pdfs/605596-YSI-ProPlus-User-Manual-RevD.pdf
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Appendix F



Chlorophyll a Photo Packet
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